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Biliruhin A% Alkali ¥ h T s X h 33,
Heilmyer & Krebs!), A.Thiel u. O.Petter?), jL
B9 oMEHNE Alkali FEUTHEAL 78EH
Y. THEEKE KD TOBIIZOVTIE R
Lembergd), G.Barac® |3 #5 5 Bilirubin A% H
BKIBHIC IR LB HBE{L 21T 5 &, Biliverdin &
132 %% 3%, HEAKNS |2 Bilirubin Natrium 3§
oK% e Eh, EU { Biliverdin 24T Diazo
RISt DR BWEICE 2 B2 HE L1,

EBICORBEERT 210D, %£T Kodak &
#BER Bilirubin 1.0 mg % N/10 #f#E#£5.0 cc
ICED LI, 1.0cc 584 ADERBEICHEL, &
IC&M pH @ N/10 5% B 5 2% 9.0 cc /DX,
#*4 pH 9.2, 8.2, 7.2, 6.2 L, R BEOE
RHBELTT O (Fig 1~4), ISWREI%IT pH 9.2
TREABTHAES K 4 K O EMIL R OEA
12 428 mp T H V), Diazo [ B 3 44, pH 8.2
3EAT 435 mp (CBPIEK £ F L, Diazo FGdH
HPA, PHT.2 BEAT 47 mp KRINEALH
U Diazo G iA%EEHESAL, pH 6.2 TRIEAT
448 mp IR AR K A5 5D Diazo FUSTEELLE
THD7., Gmelin FIGIZITNTIEHH®THS. 15
fd#i3 pH 9.2 THA, 650 mp MHT DI & 412 mu
ORI K, Diazo RJE4H ik B&#A, pH 8.2 T
F, 650 mp MIIT D RE B & 430 mp OYUUERK,
Diazo R Jiu R 3 %41, pH 7.2 THf, 650 mu M
HODRKE L 445 mp DEAK, Diazo AEMERIESRAL,
PH 6.2 TH# 1, 650 mp WA DIEHE & 448 mp Dk
A, Diazo SUGEBIEAL & 755, 3 BERE%IL pH 9.2
ThiH, 630, 407 mp DMEA, Diazo FIGEALAL,
pH 8.2T# M, 650 mu OO & & 432 mp DR
A, Diazo Sjis ZfA ¥ ZEAL pH 7.2 THAA,

650 mp P E pE L 432 mp DIEK, Diszo KIG
ZAEMEEEAL, pH 6.2 TH A, 650, 445 mp DR

A& Diszo RIGEEFLBTHY, Gmelin KIGid
Fig. 1. Hourly absorption curves in a
visible range of crystalline bili-
rubin.
Medium : N/10 Sodium hydroxide and N/10
phosphate buffer solution (pH 9.2)

Condition : Letting standing in a room

(a) Ohor () 1 hor (c) 3 hors
(d) 6 hors (e) 2 days (f) 3 days
(g) 5 days (h) 10 days
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Fig. 2. Hourly absorption curves in a
visible range of crystalline bili-
rubin. -

Medium : N/10 Sodium hydroxide and N/10
phosphate buffer solution (pH 8.2)
Condition . Letting Stauding in a room

(a) O hor (b) 1 hor (e¢) 3 hors
(d) 6 hors (e) 2 days (f) 3 days
(g) 5das (h) 10 dys
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WIh b THD/. 6 Bkl pH 9.2 THER,
640 mp DR & 400 mp DK, pH 8.2 THX
iG. 635, 410 mp DX, pH 7.2 THEHR, 650 mp
WHEDREKE & 425 mp DIEX, pH 6.2 THA, 650,
443 mp [THERDH D, VWIS Diazo FUSEBEAL,
Gmelin UGB TH27:. 2HKII pH 9.2 TH
iR, 640 mp B IT D ¥ M & 500 mp BT D 5L
WAL RT 28834 R L, Diazo RITEEHRAL
pH 8.2 T#4#, 635 mp DAL 500 mp HHELD

BHTICHEV R 2i#RERL, Diazo RGEE
Y4l, pH 7.2 TEMRTHEOX BILMERY, £
A A 5 & 640, 417 mp OB K, Diazo b
HEAT, pH 6.2 THHk, MBEBLANDY, L
7413 640, 435 mp ICHEF, Diaso BEABEZEZL,

WSN b Gmelin K SIS %, Pentdyopent S ITEE
WTHOr, 5 pH 7.2, 6.2 LEF IR EOR
LB, UskiihaleiEiay, NECRZOELE

o

Fig. 3. Hourly absorption curves in a

visible range of crystalline billi-

rubin-

Medium : N/10 Sodium hydroxide and N/10
phosphate buffer solution (pH 7.2)

Conditition . Letting standing in & room
(@) Ohor (b) 1 hor (c) 3 hors
(d) 6 hors (e) 2 days (f) 3 days
(g) 5 days (h)310 days
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EE AWV, 3B%I3 pH 9.2 THHK, 640 mp I
FOMRME & 500 mp HEX D IRV AT 3
Hi#R %R, Diazo FUHEEERK, Gmelin FULEE
fB%:, pH 8.2 THME, 592 mp OEKEBINE
KW LR 288 %R L, Diazo RIGEERAL,

Gmelin FGEE#E, pH 7.2 TEREER, 592, 400 mp
OREA, Diazo FUISEBHE YAL, Gmelin FUGHGHE,

pH 6.2 THMiR, 640, 602, 435 mp OMEX, Diazo
BUGEBIEMAL, Gmelin FUiHH:, Ehlrich K Alde-
hyd RS2V 3h bk Th o1, 5 HRIT pHI.2
TYHK, 620 mu HHED I 18 & RSB LT
Zub#% KL, Diazo RSB EMEHK, Gmelin BUS
fad, pH 8.2 THH, 590 mp DA LRIMBIMA
WERT 28 %R L, Diszo FGEERHE,

Gmelin R JSEEEM:, pH 7.2 THBYMKR, 592 mp
DA & RIMBICH WV £ 7§ 2888 %R, Diazo
RISEREY 4L, Gmelin FUSEES Y, pH 6.2 THRM



Bilirubin ORICEST 2 4R ILENTE 7655

Fig. 4. Hourly absorptino curves in a
visible range of crystalline bili-
rubin.

Medium N/10 Sodium hydroxide and N/10
phosphate buffer solution
Condition . Letting standing in & room

(@) Ohor (b) 1 hor (c) 3 hors
(d) 6 hors (e) 2 days (f) 3 days
(g) 5 days (h) 10 days
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%, 640, 595, 412 mp o & &, Diazo S BHEY
#I, Gmelin KfE4 T H D, Pentdyopent KIS
WIhbeiEThor-. 10 Hikld pH 9.2 THE,
X BIEABIcMOLERET 205 L150,
PH 8.2 T¥H, 620 mp MHEDEME & RIERICHIN
L84 zmARL, pH 7.2 THE, 650 mu R
DM L AT - FT 2 #i#E AL, pH6.2
THHE, 635 mp BHEDIERE & %40 WicmHO ERT
AR E7TD, Diazo R IG T W Sh bBERE,
Gmelin X [C & #, Schlesinger RICE#: TH >
72
PDEomAH 2T 5 & 5ic#ESE Bilirubin i3
Alkali BRICHEME XK pH MBER LS
N, ZOBRBEARREEMICBET 348, B0
Bl E3kic, K¥, HeilmyerD O E S5 il BERE
BlomrAERI3ENL, SREMTRZDEBTZ%
U, Hi#RIZERILL, BUEBERIERERICBEEL
DOEKT A, BRI IKE#ID 650 mp fiiE

IR DB D, BRI O &8 &Hic 650~555 mp
KRBV E, DT BRI/ X RIUE %
RU, ZHREIERZES C itk H%kT 3.
ZDFEIL Alkali BOFW BRI S, Diazo K
J5O pH it X 2%/LiZ, pH 7.8 X DK & MANIA
HRIE, 6.8 Xy e REKIE, 6.6 XU kMl
BERSERT ERIANOHE L—B L= X
Bilirubin-Azo BRRBOERR, BEREOME
LTZORBRIRE 1 REUARKBI D THELE
BICEL, 24BHRBRRBEARED, EAREBL
T, KB B o &8I X 2% edRoE ks
Diazo [j& DBEMIZ, Bilirubin ORI ADHY
RITGENT Diazo RISEFBERL, Gmelin KT
OHERRBEIGEN S, COEBIVERBEETE
aLtErEBEDEILE, Diazo-Gmelin KISDNE
£ BN HROELIC A L, Bilirubinid pH O
BOBBERICRTBRIGEEORVENS 5. i
HOMFEIERE/LEED—E BV pH 9.2 ITRT
7ot

&& Bilirubin 0.4 mg % N/10 T WEKEK
WCEH LI, N/10 BEEE@EE -~ Nz, pH9.2,
10cc LU= HDEEBMICZD 1.0 ce ZERHE L,
Bl —pH DBELIELR FRICHERL, B4 Bk
DEEBE L (Fig. 5). FISE#® XA TR
JeHBARIE 270 mp I E VD RINBKERL, 255 mp
HhEX D EERMICAWCERT 28RERL 7. B
Baf@ERKEMITORAOEML, REMNE
WFiIckDEBEENLD. 35M%IIES, 280 mu
OBA L 252 mp fHE L D EEERMICAVERT 3
fhiR%18, HEAMTBRRANBERE, RIEWE
WTicLoBeLEIID. 6 BRIKICIZRE 272mp
DA LEHREMICIIC LR T 2843215, B4
HERKRNEHAE, REHBHTICLYEALS
13, 2ABIIEMEB 270 mp OB A ATFL, B
B 4 EKRBNTRABALZDT, RREEI
AR ESRKXZHR % EEEZBREICH L, 248/
BITEBETAEERLTOY, REWEBTICX
DEALIEDIIRIIUBHEROBETHEBLIIHD
7z. 3H, 50, 10B&bERAIIRAHRE, XK,
WKL BhH, BRI BICEEL, 210 mp
ORIUBADE X553 HRICRR L7130 UR#KIE
TULTTE, LEEERISRZHEEROLDLRAKT
o7, 208 %KIIME, 270 mp DBRIZELRLT
S ENY, 250 mp HEEL D EERACHVES
L, BERISI3 2 BRODEN LR THDO.
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Fig. 5. Hourly absorption curves in a
ultraviolete range of crystalline
bilirubin

Medium : N/10 Sodium hydrox!de and N/10
phosphate buffer solution
Condition : Letting standing in a room
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Pentdyopent HHICOWVWTE 5 &, #&B ilirubin
0.4 mg % N/10 H# 3k KR T N/10 BhREE
BEW T pH 9.2, 10cc iZEML, TRKE3 MK
DHOEERED (2 X D IR & LTH 72 Propent-
dyopent #HOB #h A RES 5 &, 260 mp T
BB AERL, ZEBECEREICLD RIS
Pentdyopent #H % HIET % & 523 mp TR
#Z/RL71: (Fig. 6). Bilirubin X1 @ Pentdyopent
YWEDORINE AR 529 me DTV EH, FE
OEBTRRUERROBERDIHH 5 EHORET,
WIS d 528mp ITBRAERL . ROTRR
Bilirubin 3.2 mg % [E# pH 9.2, 80 cc iTHEML,
$ERREHNIT 10 cc %8 Bt LATEIRRD Pentdyopent =
BEICET, 523 me DK BHERLUICER
(Tab. 1) Pentdyopent ¥/HIZFE 6 Bk DH
bHh, 3 BRIEEMEEZRL, DEBBALLTIT?
7z,

Bingold® Tk 3 & Bilirubin 2R BICEM L
BE#13 Pentdyopent H'E 13 I BAS Nuvads, Bkshi
REHICKE L TRGEEEL, BORdhIRT 640 me
ICR B A % B ZEHIC Pentdyopent #EAsH 5 &
FLTV2h, EHOFRIL Alkali KK TOR

ot

Fig. 6. Absorption Spectra of Pentdyo-
pent and Propentdyopent.Subs-

tance
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Table 2. Extictions coefficient of
Pentdyopent-Substance.
Crystalline Bilirubin is dissolved in N/10
sodium hydrooxide solution and mixed

with N/10 phosphat buffer solution.
H is tested after letting standing in a
room temperture for 3 days.

Bilirubin quantity Pentdy og;rslt;:\;bstance
0.2 mg 0
0.4 mg 0.467
0.8 mg 0.898
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B TI3%H 543, Pentdyopent ¥EIIEMREILEMT,
6 BB Rkt 2 L 640 mp MILICRERE 2280 5
Berbod TRt & 73D 7,

~—7 Bilirubin @ W IR K (T Aleohol, Dioxan
thT 280 mulOIDID) T 3 L mb i, IR
FHROBNB R IFA—~METHREICIDRDK
BRRICEDLN, KIFBREEOBS XD EHRRAIC
BB 20 ERbNTVEY, FHOBAE DR
ARSI, BRERICH 270 mp [T/ IR
BB XA B3, 23R 75 < 280 mp KHEIL,
2 HISEBIR LD THOI0A%BEBLEET 21
12, WUUE KD 270 mp ITH D, M b < DRIDEH:
RICI3EEEE « HEHFABTDUCH 2 HEE LD, FIE
TEE < {LARIL 6 BRI X DB E XD TV EH D
2 ApgicR b NI 270 mp OPPUR KA RTHHE
{3 Bilifuscin B X 51 B. £ LT Propent-
dyopent #7’H |3 Bilirubin 3% {k & h Bilifuscin
EABDOGEEY & Thh T3 4, EHE
DEETH Pentdyopent IS i3 RISBEIAH 6 K
# X 0B bh, Bilifuscin JERKIZ 2 B LD IKBDT

(AY-

Fig. 7. Absorption curves of N/10 sod
ium hydroxide Solution and N/10
phosphate buffer solution of cry-
stalline bilirubin, and those of
chloroform solutions transferred
from the former.
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450
428

UEDOHEBR TIPSR Bilirubin JEEEHSTH
Wi, SRERHRIWHEAFMICRE T2
HRIETH D7D T, IXIC Bilirubin % EHEICHE
f# LC Chromatography % il \» TR IHST@EH
Bbh2WHEEZREZ 5 L&A1

FSHM & UT# S Bilirubin 2 FEDHFET
BHUPpH 9.2 &L, AIEEBOLEhERE# O,
B Hic1.25(50 N/10 sk ¥A#K & Chloroform %
MATELIREL, aF% Chloroform KHITX ¥
3 & Chloroform REE LY, Z& LOEHEE
LRI BOR BEMHN:S. T D Chloroform
BOESEhsaA < & (Fig. 7) D, ZDORIKR
BRI, BIEHS 426mp, HEH 450 mp &30, B
IT Chloroform [§ |3 Diazo K Ji5, Gmelin Rtk
Fai T, #£HID, Miller u. Engell®), Heilmyer,
Lemberg DiCH#iE—HT 5.

Z C THE Bilirubin¥ 2.3 mg 3 F 2D HET
B pH 9.2 & LB F#EE{L4% Chromatography %
fintzbd (Fig. 8~13) 2R 5&, K3 K%
12, FEEI (Fig 8 A) H#Ug, TotshiRi 420mp
ICRIRKE A A & L, Diazo J5, Gmelin RIS
MTHB. TOE Chloroform ZfNZ EBIICHN
7z &% Methanol iC ¥ » L 7= Methanol & 33 %&&
T, WGEhsR 670, 426, 381 mp KR AER
L, Diazo FUTHES#E, Gmelin FUSB¥TH Y,
Z% Chromatography T4r#l4 5% & (Fig. 8 B)
436 mp 1T KB K %R L, Diazo SJ&, Gmelin Bt
HIEHOEARE (o), 650, 421 mp ITEAZRL
Diazo Ui, Gmelin KI5 # oktaE (b) &
650, 378 mp ICHE K HH D, Gmelin KISDHBEHE
DERF () BB > i, BEXD Chloroform T
#i# U7z Chloroform J& |2 ¥ # #& T 650, 450 mp
WU KAt H D, Diazo S, Gmelin RIGHES
#T% 1, Chromatography #1175 & (Fig. 8 C) T
12% @), & (o), &% (b) Tk~ 450, 445, 440 mp
KEEADS D, VW Ihd Diazo KIS, Gmelin
FUeiBtoB e, HMR T 650, 438 mp TR
A %% U Diazo R, Gmelin RSHStkOEHSE
>hic.

T 650 mp ICURINE K % A L, Gmelin RSO
A8 DR B Y EIZ, Lemberg DMk &IIPPR
2H5, EE, KE2) OZA L7 Biliverdin OURIX
WAk & —3HKT 5D T, Zid Biliverdin T »0,
450 mp ICRIE A% HE L, Diazo K&, Gmelin L
IEEEBM D% YK I3, Fig. 7 O Bilirubin Chloro-
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Fig. 8. Absorption curvesof N/10 sodium
hydroxide and N/10 phosphate
buffer solutions .after letting
standing in a room for 3 hours
and those of separated zones on
silicagel

A) Before the Chromatogramm
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(a)
(b)
(e

Mother liquid yellowish slght green
Methanol Phase yellowish green
Chloroform Phase yellowish slight
green

form BHROT MR EZEL WS Bilirubin 733
T EHa5, BIHEUS 3 B#% D Bilirubin Alkali
B L V57 Chloroform 7> 5 Chromatography
ZHWGEEL: (d) B, EH@FIEEZ 00K

2]

MY HR AR & —FK Y 2D T Bilirubin TH 5.

R (b, ¢) BIRZDEMLIGE, BIE2D 28 Bilirubin
RABERELTRET 3 LERLOORKELYH
iz p Eab~tc T & LEBZ Ahe s L, Bilirubin
DD L1 b DIz Aleohol A3HN-D 72123 Ester
ALDH T RICETT U, BFEA OB 230 PR
E~®EL1: Bilirubin 7352 &8bh 3, (a) &
{2 Bilirubin ® /4 B % &1 Bilirubin TH 5.

Methanol [@5 528k L 7 (¢) [FidBilirubin, (b)
J&i% Bilirubin & Biliverdin DEACHE () Bl
Biliverdin |C 376 mp ICREXAFT 2WHEEAT

5

B) Methanol Phase

(B.C.) Before the Chromatogramm yello-
wish green
After the Chromatogramm
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(a) yellowish green
(b) green
(¢) yellow

WAEERINS,

RIS3 H&%iZ (Fig. 9) BRIRKEBEZEL, &
JeihfRid 650 mu MiFE DO ke & 500 mp HHEX D%
SMEBiCI O L U, Diazo FUIS 2k, Gmelin KIS
DA TH 5. Methanol Bl & & TR
650, 375 mp (T KA AL, Gmelin KIS O A3k
T& Y, Chromatography %175 &, HEAD 420 mp
ICKEA% /R L Diazo KJ&, Gmelin KIS t[B#D
Bilirubin J§ (b) &, #REAT 650 mp ICHBAERL
Gmelin RJEDA[B# D Biliverdin JEICT 500 mp B
BEDEINBCA>TLER T 2HREETE (@)
Lizsn 3, Chloroform &3 H kR T 650, 435mp
KHEK%ZRL Diszo FLJY, Gmelin RISHIG#H T
%D, Chromatography %2175 &, &, EMKR TR
4 437, 410 mp I K% A L, Diazo [Ji, Gmelin
B2 B 4 @ Bilirubin & (e, b) & ¥REYFET
650 mp DFEK & Gmelin KISD A B4 D Biliverdin
IZ 386 mp WERET T 2P EEALE (2) 28
fc.
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C) Chloroform Phase Fig. 9. Absorption curves of N/10 Sod-
ium hydroxyde and N/10 phosp-
hate buffer solutions after lett-
ing standing in a room for 3
days and those of separated
zones on silica gel

A) Before the Chromatogramm
2.0¢ [
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(B.C.) Before the Chromatogramm yello- ol b
swish slight green '
After the Chromatogramm y

(a) yellowish slight green

(b) orangish yellow

(c) orange L - 1 }

o ¢ o o

@ yellw 8 3 w s 0"

v -
5 B#i3 (Fig.10) BHKI3KRE, Btih#RiI3 H _
#OENE%Z UL, Diszo FUSKEEE, Cmelin K (a) Mother liquid yellowish green
’ _ (b) Mecthanol Phase green
BG4, Pentdyopent RS R L 72. Methanol (¢) Chloroform Phase yellowish slight
B3 TR e dhigiT 650, 373 mu i KA & L Gmelin green

RIS A4, Chromatography %175 L%, &#a WERT 600 mp ICHEAKAE T 2WHEIEBHNES
T ¢ di #1331z 640 mp DREAAE/RL, Gmelin MHo7e.

BISO# % @ Biliverdin T 500 mp HHE L D% 10A %3 (Fig. 11) B3 FE, 580 mp A OD
ARV ERT 2MEEELHE (b a) 2HB70 e b s O E B9 A RL, Gmelin
Bilirubin, Pentdyopent #E (IZERBXNIL D7z, FGEEYs#:, Pentdyopent RSB TH DI, T D

Chloroform J§i1%4%, 600, 430 mp @ W& IEEA% B2 Methanol [Fi3iGE T650, 605, 366 DU UM

AU Gmelin FUGD A TH 2, Chromatography K%~ L, Gmelin K& ® & (51 T, Chromato-

%175 & 434 mp (T K 27K L Diazo, Gmelin [ graphy 2175 &, RBT5EKD (a) BEELL

JEBBHED Bilirubin J§ (), EART 650 mp DIE  WHDOH %18 1o 43 605, 366 mp ORBUERIIHE

RK%ZF L Gmelin FJED HB#EdD Biliverdin T L17-. Chloroform [§I3% & T, 622 mp DEKE

38 mp IKBAAEET AMELSUE (b) RULE 500 mp BT &L D 48 S8 I R 2 dEIRL,
KT 650 mp IC MK AL, Gmelin RSDHMtE ~ Gmelin USDOLHHE, Chromatography %135 &,

O Biliverdin i€ 500 mu B & D RAMRICIAOC LH ®ET, 500 mp WAL VBRI EHT 2

TOMEAATE (a) iICANL70s, Pentdyopent D& THRIMPIT HYBURER DTSV SE kR %R L,
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B) Methanol Phase
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C) Chloroform Phase
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Befor the Chromatogramm yello-

wish slight green
After the Chromatogramm
(a) light yellowish slight green
(b) yellowish slight green
(c) yellow
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(B

Absorption curves of N/10 sod-

Fig. 10.
ium hydroxyde and N/10 phosp-
hate buffer solutions after lett-
ing standing in a room for 9/
bdays and those of separated
zones on silicagel
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A) Before the Chromatogramm

(a) Mother liquid greenish yellow
(b) Methanol Phase green

(¢) Chloroform Phase yellowish green
Diazo PUGKEH:, Gmelin X5 EEGY, FIEmEEN
TIEIDRSEALITY, BE4«EEHNRENTE
BI2MEEETHE (b) &, 645 mp OTBUK
K& Gmelin FUSEES#: D Biliverdin (CHIC
WO ERT 2R EE T AWEE SURERE (2)

BB ONT D, 622mp OBEAKIEWHHETS,
Bilirubin, Pentdyopent ¥ B {3 & @ Z#lic balH
ol ot
15A%IT (Fig-12) BIRIZFEKRT, 570 mp 1T
Dlight & BRI LA 5 th§R%15, Pentdyo-
pent SUSD A TH D1z, Meehanol JBIIFET
605 mp OWIKEAH D, Gmelin [, Pentdyopent
RISHB#TH Y, Chromatography %175 LikE%E
AL, BEHBDZNEE LWVEUERTYCEhRE
AL, EHRFISTIE Gmelin K, Pentdyopent X
JSi4E ©, Biliverdin, Pentdyopent 4B % &A TV
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B) Methanol Phase
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(B.C.) Before the Chromatogramm green
After the Chromatogramm

(a) green
(b) yellow
C) Chlhroform Phase
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(B.C.) Before the Chromatogramm yello-

wish green
After the Chromatogratogramm
(a) light yellowish green
(b) yellowish green
(c) yellow

Fig. 11. Absorption curves of N/10 sod-
ium hydroxide and N/10 phos-
hhate buffer solutions after
letting standing in a room for
10 days and those of separated
zones of silica gel

A) Before the Chromatogramm
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(a) Mother liquid yellowish green
(b) Methanol Phase green
(¢) Chlorofom Phase yellowish green

%. Chloroform [Ei3fadd, Wt ah#R, EHRUICIE
10HEDZh &% L {, Chromatography %i3%E¥
BRI T ER USRAERIC SSUBUEA D720 B
RRLU, TNTHAGRERKICHRYE, RIEHERE
FCEELNY, BEABEHAKRNTIERT 28
EaE A B 7. AL 622 mp DK, Pentdyopent
WHIIFRIhE,D1.,

208 #%(2 (Fig. 13) BHEME, B3Rt
WO ERTr20AERD, EERIETR
Pentdyopent KJSD & ¥ TdH 5, Methanol BT
f% T 600 mp DA & I EFT 2R
473U, Pentdyopent G D HfftkT, Chromato-
graphy %2175 &R U (R K TH 545 600 me D%
I AR L, BIMNBICIV LR 2 RES,
Pentdyopent RS0 & [ #: TdH 7. Chloroform
[Bi3 AR, BIMPcO LR 282 RL, 1B
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B) Methanol Phase
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(B.C.) Before the Chromatogramm green
After the Chromatogramm
(a) green

C) Chloroform Phase
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(B.C.) Before the Chromatogramm yello-
wish green
After the the Chromatogramm
(a) light yellowish green
(b) light yellow

St

Fig. 12 Absorption curves of N/10 sod-
ium hydroxide and N/10 phos-
phate buffer solution after

letting standing in a room for
15 days and those of separa-

rated zones of silica gel
A) Before the Chromatogramm
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(a) Mother liquid yellowish green

(b) Methanol Phase green

(¢) Chloroform phase yellowish green
B) Methanol Phase
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(B.C.) Before the Chromatogramm
(a) greenish yellow
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C) Chloroform Phase

d

(B.C.) Before the Chromatogramm yello-
wish green
After the Chromatogramm
(a) light yellow

HeReEdERIG 4+ ~ TEH%ET, Chromatography
BIZISA%OZh EELWYE B,

B EHR WS H, Ehrlich K Aldehyd K,
Schlesinger RIGIZWV SN DBA LRETHOI-.

P kot Bilirubin @ Alkali ¥ TEEH
DOEFRITL 2 B 1L £ 828R T Billrubin 3543
Bilirubin B{ADZ{LIC Chromatography Hifydjm
Z 1z Aleohol DFEHi b MDY, £ ORStEIBRDEER
TREEMCBEL>DRA T 555, BHEAS Diazo
RICRH &2 D BEROED Shis { 1i21 b,
13% Chromatography % 1T 5 € Lic & £ i B3
I, Methanol [ T3 H#% F T, Chloroform [§
25 B% % THAET 5. Methanol HHE D
Biliverdin |, % ®O—i Chloroform Hh DK
1B X DB I NTHM T &I, RUSHEBR
THHRBOIMBESED LN EDOMONTH S
B, KRB EhoBKIC L 2BILODICEL, £
DOFERRIL 650 mp OWRBEKO BHI L PET 5L
S ARMBETURRECRELL, ZRBEA%Z
640 mp ICBBE)L TV 5. Biliverdin (34 BiB%E
U Methanol it £ { 4% t1, Methano! Erhicid

Fig. 13. Absorption curves of N/10 sod-
ium hydrozide and N/10 phos-
phosphate buffer solutions
after letting standingin a
room for 20 days and those of

separated zones of silica gel

A) Before the Chromatogramm

20
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0
(a) Mother liquid yellowish slight
green

(b) Methanol Phase greenish yellow
(C) Chloroform Phase yellowish slight
green
4#:8%3EL, Chloroform BiZI210B X THE
3 % M3, Biliverdin 53 Methanol ] ¥ ¥ #,
Chloroform #JAEM 7L 5 T LA RL TV 5, Pent-
dyopent WHIZFIE5 B&% & D RBEPICHDOIIKE
ICHE L, Methanol BhICHISHEB X DED O
32D, Chloroform JBIC108 U # KHbh 2&K &Y
B3, Diazo RUGAYET 500 mp WAL D EEERM
AW ERT 22 H L, RIERRRT
280 mp QBRIBHEA I ARBETH 545, TXTOMREH
BFEBFUCRY T, BEE4dERREMNCEDEE
L, REMERTIKIVEALESH, 5 Bilifus-
cin £EZ oM 5,
ZRiTHT B FERS & Bilirubin # 2.4 mg 2N /10

FHEE KRR & N/10 SRR RE K & T pH 9.2
E LT EHAPICER L bOEER BXICEBLTIR
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20

B) Methanol Phase
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(B.C.) Before the Chromatogrmm gree-
nish yellow
After the Chromatogramm
(a) greenish yellow

C) Chloroform Phase

log €

J
a8
n
L3¢

400 -

(B.C.) Before the Chromatogramm green,
after the Chomatogramm
(a) light yellow

5=

9% & Fig 14~18 D Lk SiciiDre,

FE 3 B3 (Fig. 14) B 12 EHiRE T 650 mp
W DIERE, 580 mp D W IXEEA & 500 mu B X
DIIC O LT A di#R AR L, Diazo RILEE
#:, Gmelin RICEE[G#:, Pentdyopent RUSEB#: T
HDOt. TOEED Methanol Iz IEEE R L,
650 mp AT DR, 600 mp O UN A & 500 mu
MHE X D BIMBICH O R 5 i #R AR L Gmelin
RS D&tk T, Chromatography % 17 5 & 410 mu
ICHEAR%F L, Diazo RJi, Gmelin J & D
# & Bilirubinfg (¢) &, 650 mp DERKER L
Gmelin RSO &M D Biliverdin 1T, 612mp @
BARLBIBIC LR T 2MREB T 2PEL2ALR
#E () &, 650 mp OEAZRL Gmelin IO
AHtE@ Biliverdin 1T 500 mp M i X 1 4E44ERIC

Fig. 14. Absorption curves of N/10 sod-
ium hydroxyde and N/10 phos-
phate buffer soutions after
letting standing in the suns-
hine for 3 day and those of
separated zones on silica gel
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(a) Mother liquid yellowish green
(b) Methanol phase greenish yellow
(¢) Chloroform Phase light yellow
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B) Methanol Phase
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(B.C.) Before the Chromatogramm gree-
nish yellow
After the Chromatogramm
(a) light yellowish green
(b) green
(c) yellow

C) Chloroform Phase
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(B.C.) Before the Chromatogramm light

yellow
After the Chromatogramm
(a) light yellow

MOIHT 2hRAE T 2WEESTRERR (2
1218 5N 7-4%, Pentdyopent WHEIZILHE S NiZHD
7z. Chloroform [E (3%, 650 mu MHEDIEHE &
416 mp OVRBUHEA AT L, Diazo 5, Gmelin S
Soikf&#: ¢, Chromatography 21T 5 L ¥ &K 6,
412 mp ICPIB A% 7R U, Diazo B, Gmelin [
JodkBB D Bilirubin 1345 5 4 foh%, Biliverdin,
Pentdyopent YHIZBD oI Hh D,

K5 Bkl (Fig. 15) B#IT H Bk, 650 mp
BidsE DR & 500 mp BT & D 48R40 ARV EFS
%%, Pentdyopent RISDAMHHTH 5.
Methanol BIIFE B T 650 mp WEDRERE &
590 mp OFEA, 500 mp MY & D $R 41 ECHL L
54 2% R L, Gmelin FG, Pentdyopent X
[5ES 4 T % 5. Chromatography R IIEXREET
640 mp OIEK ERINE~NTV ERHT 28BRERT

Fig. 15. Absorption curves of N/10 sod-
jum hydroxyde and N/10 phos-
phate buffer solutions after
letting standing in the suns-
hine for 5 days and those of
separated zones on silica ge

A) Before the Chromatogramm

20
log €
L0} 8
L \b\
- ‘a\
o5k
I ©
0.}
n L 1 ]
2 o - 3
© o o tn
o < m
(V2]

(a) Mother liguid yellowis slight green
(b) Methanol Phase greenish yellow
(¢) Chlorofrom Phase light yellow
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B) Methanol Phase
2.0

T

log €

b
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(B.0.) Before the Chromatogramm gree-

nish yellow
After the Chromatogramm
(a) yellowish green

C) Chloroform Phase

20
F 108 €

T rrr

(B.C.) Before the Chromatogramm light
yellow
After the Chromacogrammm
(a) light yellow

5

2YH% 4%, Gmelin K I, Pentdyopent FTFE
$£T, Biliverdin & Pentdyopent #'H % & A T\
%3 Bilirubin % 590 mp KA BT 2 WHILET
BE& N1 D7:, Chloroform [T ¥E T, ZO%
KR RINBANANLHT 205 THY, BHE
FEY IS T, Chromatography #% &3 T,
B CEERMCHOERT 288% R0, B
FEMERICRYE, RENERETICLVEALENDY,
EeBk <« WEKIFMTIREL 1.,
10H %12 (Fig.16) BRI ¥ &, Bt dRiT
500 mp B35 & 0 SR _EF AL, Pentdyo-
pent RSO AR M TH . Methanol [Fid 580 mu
CHER & I~ EF 2R U Gmelin SUSES
#:, Chromatography %13 640 mp [T/NEWREK &
ROMBICHNERT 28 REH L, Gmelin FUSEE
[E#E, Pentdyopent I IG5t Biliverdin OFH
Fig. 16. Absorption curves of N/10 sod-
ium hydroxide and N/10 phos-
phate buffer solutions after
letting stading in the sunshine

for 10 days and those of
separated zones on silica gel

A) Befor the Chromatogramm

2.0 1[
1.0

05

0.1
1 -t
o ] [=3 [~
3 3 g 3}

(a) Mother liquid yellow
(b) Methanol Phase yellowish green
(c) Chloroform Phase light yellow
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B) Methanol Phase
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(B.C.) Before the Chromatogramm yello-
wish green
After the Chromatogramm
(a) yellow

%5 b L7, Chloroform EIX % ¥ TEBERMIC
AN ERT 2885 R L, §XTOBRHBRERR
Kl RENEHEFCLDEELENED, ME4KE
ERARINTHE L7z, Chloroform & id i &S
A 7-%, Chromatography (2fTHIEh D7z,
15A%i (Fig. 17) HRRIABT, BhlR &
HEISHI0OB % D% 1L &% LU>. Methanol EHidK
#8, Chromatography ®RII%HEB/EMLOIH, VD
hoBA kiR I EERMCAN EHT 504
T, TXTOEHBHEEFICIEYE, FRERERET
TRELNY, BEEAUELKRAMTRAELY,
Biliverdin, Pentdyopent #/H i3 sEHAHRISHDC.
Chloroform @ik X @4 2L, 10H%ODZNLE
BTHO.
208#%i3 (Fig. 18) RRaII¥E, Btk Et
RIEHKIOB#% D 2N & % L, Methanol BIIHA,
Chromatography #%(3%#%18EE 2L, Btz
MRS ISA% D £ 1L &% UL, Chloroform [&
KRBROMBRETH O,
P ) Bilirubin {23 B % T#HZEL, Biliverdin i3
SHMRE TU®ELY L, Methanol & (CI310A
% T, Chloroform J§ T |23 E ¥ TH#, Pentdyo-

Fig. 17. Absoption curves of N/10 sod-

ium hydroxide and N/10 phos-
phate buffer solutins after
letting standing in the suns-
hine for 15 days and those of
separated zones on silica gel

A) Before the Chromatogramm
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(a) Mother liquid yellow
(b) Methanol Phase yellow
(¢) Chloroform Phase slight yellow
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(B.C.) Before the Chromatogramm yellow

(a)

After the Chormatogramm
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Fig. 18. Absorption curves of N/10 sod
ium hydroxde and N/10 phosp-
hate buffer solutions after
letting standing in the suns-
hine for 20 days and thse of
separated zones on silica gel

A) Before the Chromatogramm
2.0

log €

00
400 +
350t

mu

(a) Mother liquid light yellow
(b) Methanol Phase light yellow
(c) Chloroform Phase slight yellow

pent HII3I ALY Hbh, T OEKEIZ5 Bk
HERETU®BL L, 5H, 108#%I(ciZ Methanol
Eanc b K-, Diazo FSRAMOZEYHIIZ
Chloroform /& iZ 5 H #;, Methanol i {Z 15E#% &
DEbLNE. HSHABRHBORBIIER FTHRED
ZNEFLVLY, SHERRZRTREON KR
SHETL, ZINED 0= 5, HABINED
fERIC LD Bilirubin QELEESINILEZZL D
na.

X Bilirubin JEH# DWEIRIC X D RGBT %
DH5HT LR, {LERIGEED, BE, EKoyi
L EHEEIR DL, REIZHE SN EBKRENT E
ZEZDLE, HEHCHBINGD, ROAREAE
1 Tl3 Biliverdin JEgK 1 B [l;#%, Pentdyopent
1K 6 Biii%, Bilifuscin JERE2 HHK L DEAZ D, ¥
JE#%# T3 Biliverdin 3 5 fll], Pentdyopent 5 H,

ot

B) Methanol Phase

20 F“’ge
0t

g T &
(B.C.) Before the Chromatogram light

yellow
After the Chromatogramm
(a) light yellowish brown

Bilifuscin 10H#% & v &, F iz Bilirubin k1
Biliverdin, Pentdyopent %%, Bilifuscin O Jiic
ZUTIT OhsEb St

P\l Lemberg, Barac 3§ S#n<{ Bilirubin |3
Alkali B P TELR P OB £ icBLEh, &3
Biliverdin & 73 %, IR TdiR B[ Methin §54
HBYINW, $YIX N T Propentdyopent % L1351,
ZI358 Alkali PA¥ 1T Natrium hydrosulfit %
ZBILTHL EICELY Natrium & 72D, ED
Pentdyopent IG% 23 2 C LICLDHHXN 3.
XEAD Propentdyopent YH 3% I EXEAD
Bilifuscin KE 3B HEY b THEHhD,
Propentdyopent YH D R K ICHbLN 2 EIEH
teROYHEIT Bilifuscin 1352 Ebh 3.

Siedel | & % & Fischer®Fii§ Korper Il |3 345
@ Dipyrrylmethen DR {}#C, Bilifuscin & [g—
$THY, LT Bilirubiin % Bt L THT 548
DK% Probilifuscin IAICIERES N2 5T &
XD XK ZIBAD Bilifuscin 1, EEADEIKCELD
BEHEAEICNT 2 EMEBRIRMEEE T EET
5. EEOBREBEBRPTDOERTIT Bilifuscin {3
S 3 i 3 B 1%, Methanol J& iz 5 Hik,
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Chloroform JEeP10B# & DHIRL, TDTL4E
XN 5K A3 Chlorcform W] }5# Bilifuscin 10H
#, Methanol RI¥#: Bilifuscin [320H% L DES
e,

£ B o &

1) Bilirubin {3 Kodak £ % 81%&; 5 Bilirubin
EERALL.

2) Bilirubin OHHEEFEKAKICETE pH OB
B AR EIR A A 1o 50 OB R B LB DRET

#5& Bilirubin 1.0 mg T N/10 NaOH /XE#K %
5.0cc MASER B L1k, £D 1.0ccBa 44
DEREICHEL, B4 ICAH oH OHEEERE K
9.0 cc #fNZ, BHABED pH % 9.2, 8.2, 7.2,
6.2 kL7,

Z @ Bilirubin KA B LK EHICIKE L,
zol, BMRE®, 1, 3, 6 By, 2, 3, 5, 10 H
ICAD, Beckman DK BE Gk «FE & B A[R
HEEdhREBIEL, EBICBRMICREOBER
U Diazo )&, Gmelin B, Ehrlich K Aldehyd
B, Schlesinger [, Pentdyopent . i % f5D
.

3) Bilirubin Dk B E/KE W ICHEE EAREEK
A 1o By SR 51U Ok dh SRR UEBRUG

#EES Bilirubin 1.0 mg % Chloroform 10.0 cc [T
»L, Z0 4.0 cc % 60°C OEBFIHN TRELFE X
€5, ZOEEHIC N/10 NaOH KK 1.0 cc %
MATHERL, Eic N/10 BB E AR 4 9.0 cc %
WA TpH 9.2 & L1,

T @ Bilirubin K I # % EWH 8 B FTIC IE

Table 1.

L, £DOW, EiEHE%. 3, 6 %R, 2, 3, 5 10,
20HIZADZD 1.0cc #BRMLT pH AIEH®, Fl
—PH OB {RH ¥ 4.0cc % /1 %, Beckman
DK HEHRESK < 3 % AV BIME Ykt A 1
& RCBROARBEMNEELTOR. co®zo
1.0 cc [T RMERHEE 2 ~ 34 INZ AFEDEILERL,
X 2.0cc iTkEERE 0.2cc & T E/AK 1 TIRAMA 2
R L7c. 2 BB EAREIRICGLA L E#BEx %
Frx LEBORBEICHE L, NeOTRIERIRELTH
TULARBREHICERIC4BHBEL, BEOE
{2 R ICER L1,

4) Propentdyopent ¥ KU Pentdyopent St

#: & Bilirubin 2.0 mg % Chloroform 20 cc IZ
B L, £d2.0cc, 4.0cc, 8.0 cc & 60°C DE
BN TRELE S €/0%, E58 2), 3) LEABE
4{T N/10 NaOH /K% # 1.0 cc & N/10 BiEkiE %
flij#k 9.0 cc /% pH 9.2 &L, 3HMBRICK
B U BERBIC K D IRE%ET 27 Bl Bilirubin
FKEEHE 10 cc (C10% BERESA/KIAHK 6.0 cc ZNARNE
U7cBIC, S5 — B S KA 2.0 cc /M
ZiEBLTHRIFEA L BEERSEKDICEEND
Propentdyopent #'H % Beckman DK R E 4%
4 A TR SR 2 R D 72,

BICCDEW4dcc 1T15% KOH KK 2¢c &
NagS04 3 JIR%AINA, ¥bliE L - EBEAHIC 2 7
BLULBERML, Z0 78 H%Ed#R% Beckman
DK BHES N «BEE T &, 1§87 JUBUEK 523 mp
DY E S % QB 505 Beckman 4 4« BF %
WRIEL 7o (Table 2),

Hourly change of extinctions coefficient of Pentdyopent substance.

(Crystalline bilirubin 0.4mg)

3 hors i 6 hors ‘ 2days I 3days ’ 5days |10 days I 20 days

Pentdyopent Substance
(523mp)

Z O &R ¥ & Bilirubin 4.0 mg % Chloroform
4O0cc KHEL L7 32cc 2L 60COER
M CHRIE#E %, Eitic N/10 NaOH K ¥ ik
8.0cc & N/10 % s 1o &5 8 W72 cc ICE ML, pH
9.2 L1 bDEBE3) LEKICHKEL, BR
B#%, 3, 6 BRg, 2, 3, 5, 10, 20 A #%C 10 cc
SERH L. FROFET R aRES K, 528 mp
DEEFEH ORFINE Lt KD P2,

5) Bilirabin o) % & 38 K 7 ¥ IC HEEEARME

- } 0.255} 0.338[ 0.467| 0.401’ 0.282| 0.233

BAEAMZIbDDOEBEERE/LBEEND Column
Chromatography

#% 5 Bilirubin 14 mg % N/10 NaOH K ¥ #
3.6 cc IKHERL, TD0.6cc 6 ADABRE LS
EL, &HEBREIC N/10 55 B 1 AR 1K 5.4 cc 21N
Z pH 9.2 & L1k, FENOHKHBEFATICKE L,
3W5fs, 3, 5, 10, 15, 20H D% 1 AEOEBRE %L
RHL, Tom ZBEToOr.

%3%®D 1.0 cc iC|dl— pH DB K 9.0cc
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ZIMATHKIC L, DD 5.0 cc T N/10 HCL
7.5 cc ZJNZ 74 Chloroform AMZ FESHREL,
%D Chloroform HIMATTD7. COEIEEHE
Chloroform MHFRARLUMLMKMLEZEITHEELTL, &£
¥ 1z Chloroform % Chloroform & L 7. X C
DR Chloroform [ M _t#NIT th K7 iFAIKIE % B
HLEY, Z% Methanol & H» L, Methanol
MEE L £ UTHERCOZELBERILER
Silica-gel 2 EH|& LT Column Chromatography
%f7o1-. EB# |2 Chloroform [F!Z, Chloroform :
ethanol 24 1DEWK TITD 7-. Methanol i
HE R C DRETRIY 2 L REYEOITHER,
SBHT U7 @D T Chloroform . ethanol 2 5 1
DEBAERN:., SEBIIEARNT S THRRE
L. £ UT&¥, Chloroform [§, Methanol 1
B RV X4« DA BB OV TRADHRRHEE,
EIEEO R < BERHIC & 2RI REBEOEBAR D fE R, Diazo
.5, Gmelin I, Ehrlich K Aldehyd KT,
Schlesinger )i, Pentdyopent & 2f727-. X
Diazo [LEMEDRBBIC OV T, BIMNPR It
RIEBRUEE 3) OREMERMN TRAR, i<k
WK BIARET O/,

6) Bilirubin QORHEEEKBKICHE ERE
BAEMA o b DD R RBRH KOBRLEREFD
Column Chromatography
- # B Bilirubin 12 mg % N/10 NaOH K& ¥,
3.0 cc ICHEfR R 0.6 cc 53 5 KDH BE ICHTEL,
BHRBREIC N/10 BESERE 5.4 cc 2NA T pH
9.2, L0 AX10BDENHEXICS, 5 10, 15,
20 R 5 RIRDSEBRAT S ¥ /iR, FEER 5) LHEEK
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Spectrophotometric Studies on the Decomposition of Biliubin

Part I Studies on the Oxidation of Crystalline Bilirubin
by Oxygen in Caustic Soda Solution

By
Ryo Takeuchi

The First Department of Internal Medicine, Okayama University, Medical School
(Chief : Prof. K. Kosaka: Director: Prof. K. Yamaoka, Kyushu University)

1. The oxidation of bilirubin by oxygen in alkaline solution was rapidly performed
with high pH value, and the diazo reaction was positive for a while after the disappearauce
of the absorption maximum of bilirubin.

2. The absorption maximum of propentdyopent product displayed at 264 mn, that of
pentdyopent product displayed at 523 mu and that of bilifuscin displayed at 270 mu in aqueous
sclution.

3. Bilirubin turued into biliverdin at first, and then it turned into bilifuscin through
pentdyopent product on the oxidation process.

4. Bilirubin and biliverdin were identified by chromatography in alkaline solution of
bilirubin after the disappearance of it’s absorption maximum and the display of negative
diazo reaction.

5. The oxidation process of bilirubin in the sun light was same to that in the air, but
the decomposition velocity of the former was more rapid than that of the latter.

6. Bilifuscin was separated, by the difference of cross-combination, in order of water

soluble, chloroform soluble and methanol soluble one.




